Part A. Directions: Answer these questions without using your calculator.

d
In each of Questions 1-20 a function is given. Choose the alternative that is the derivative, ?J;,
of the function.

1.

y=x3tanx
{a) 5x*tanx  (B) Bsecty  (C) 5xisectx

D) 5x¢ +sectx  (B) 5x*tanx + x° sec? x

Wty OEL Oy O e
y="B-2x

W ® g © R

() "3—:_13 (E) —23—(3-—2x)3f2

(A) —(—5}3—_8'1? B) -306x+ 1)~ Q) “(57“4-6_1)‘;

(D) —-1—32(5x+ 1)-43  (B) f'éx_?ia—gl—)“”

y =322 — 4x1/2 - 2
(A) 2x1.’3 - 2x—1.’2 (B) 3x—1i3 - 2x—~1.’2 (< %xSIS " 8x3.'2

D) 2 -2 _2 (B 2xM—2x712

[SVERT)
= 1
y = 2% 5F
1 ~12 4 =312 4x—1 1.1 4 1
@ x+ oz BT O 7 Otneg ®F E
y=vx¢+2x—-1
1 1
@ XL @ g+ (©
y 22+ 2x—1

D S 4 A S E) none of these
) (x2 + 2x — 1)3/2 ®
_ %
Y= cosx
(A) 2% ®) —-2* () 2xcosx —2 x*sin x
sinx sin x cos? x

D) 2xcosx+ x2sinx (E) 2xcosx + x*sinx
cosZ x sin x
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_ a*
9, y 111-————82“_1
__& _1 N g2
A x e (B)ex__1 (9] =1 D)y 0 A(E}ex_l
- _1£
10. y=tan 2
4 1 2 1 2
A B) ————— C) —=— D E
()4+x2 (}2«14_—'? ()4—x2 ()2+x2 (}x2+4
11. y=In (sec x + tan x)
1 sec® x
.(A) secx (B} SeCT {C) tanx+Tm—1—x
. _— 1
D) secx +tan x (E) secx +tanx
_et—g*
12. Yoo tie?
2 4 1
A0 B) 1 C —=—— D) —— ———
{A) (B) (C) G+ e D) (ot e P T
13. y=In(W+1)
1 2x 1 X 2x
(A) —— B} —— Q) — D (B}
2+ 1 2+ 1 2(x2+1) 241 x2+1
_ |
14. y-—sm[i-)
@) cos{tl (@) cos ——L) © ——l—cos[—l-]
x x2 x® x
D) —lisin(l]+lcos 1l ® cos(nx)
X x| x x
__ 1
15y 2 sin 2x
_ 1 _
{A) —csc2xcot2x (B) To0s 2% (C} —4csc2xcot2x
)] M— (E) —csc?2x

24sin2x

6. y=eFcos2x
(A} —e *{cos 2x + 2sin 2x)
(B) e *(sin 2x — cos 2x)
{C) 2e~*sin2x
(D) —e~*(cos 2x + sin 2x)
(B) —e *sin2x

17. y= sec*(x}
(A) 2secx  (B) 2secxtanx (C) 2 secxtanx
(D) sec2xtan?x  (E) tanx

18. y=xInx
2
@ AL @) 3In?x (O Sxin’x+In’s

@) 3dnx+1) (B} noneof these
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20.

i 2o o et

B) —— (O ———
_ -2 (1-22P 1-x x
y=sin"lx —V1-x? .
1 2 1+x x* 1
(A} —— B) —=— (C ) €2)]
241 — x? 1 - 12 V1 = 22 1—x? 1+x

In each of Questions 21-24, y is a differentiable function of x. Choose the alternative that

is the derivative ﬂ

21.

22,

23.

dx
B-pyp=1
®x ®32 ©OBE O ;22- B 21
¥
x+cos(x+y =10
— X
(A) csefx+31 —1 (B) csclx+ ) (C) Ty
1 1-sinx
D) (B} ———
-\’1 _x2 sy
sinx—~cosy—2=0
(&) —cotx  (B) —coty . (O) &
siny
_ 2—cosx
(P) CSCYCOS X B m—_—siny
3x2—2xy+5r=1
3x+y ¥y—3x 3x+ 4y
(A) =5y (B) 5« {C) 3x+ 5y D) = (B) none of these
dy
fx=t+1landy=285 then—=
dx
2 2 4+ 622
A3 B 62 (© - (D) = L
@ ) o (r2+1)? {2+ 1)

Iff(x) = x* — 433 + 422 — 1, then the set of values of x for which the derivative equals
zero is '

@ L2 B 0-1,-2 (©i-1,+2 O 0 ® 012
If f(x) = 16v%, then f"(4) is equal to
A -32 ® -16 (© -4 O -2 @ -»%

If fix) = In x3, then f"(3) is
A) —% ®-1 ©@-3 ™M1 B3

) d?y
If a point moves on the curve x? + y* = 25, then, at (0, 5), 2 is
Ao ® % © -5 O —% (E) nonexistent
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2
30. Ifx=12—landy=t*— 26, then, whent= 1,%13

@l ®-1 ©@o0 M3 ® %
. 31, If(x) = 5 and 51992 ~ 5.016, which is closest to f'(1)?
@) 0016 (8,10 ()50 (D)80 (B 320

32. Ify=e*(x — 1), theny"(0) equals
a-2 ®-1. @0 ®O1 ([BEe

d
33. Ifx = ¢®cos 0 andy = ¢® sin 6, then, when 6§ = %, -d—iis

A) 1 (B) 0 Q) e=/2 {D)} nonexistent (B) -1

42
34, Hx=costandy=cos2f, then-d?‘}z’ (sin ¢+ 0) is

(A) 4cost (B} 4 Q) 4% ™ —4 (E) —4cott

6

lim Q+h%-1 is

k=0 h .

A) 0 ®1 (C) 6 (D) « (E) nonexistent
36. lim 8+ h—2 .

R0 h
wo ®L ©1 D2 ®
47, nmnerB ol
) h
@wo ®mL ©1 me (B nonedstent

38. Iir%———wcos i 1

(A} —eo B -1 o D)1 () »

LE k. YR .
39, ffx)={x—-1" , which of these statements are irue?
4, x=1

L Lim flx)exists.
M. fis continuous atx = 1.
II. fis differentiable at x = 1.
(A) none (B} lonly  (C) Iandll on.ly. (D) land I only (B} LI, and I
Jéi’ o, fci g, which of these statements are true?
I Li_l};g(x)endsts.

40. gk =

Il. gis continuous atx = 3.
III. gis differentiable at x = 3.

(A) Tonly (B) Honly  (C) Ilonly (D) landTonly (B} IIL andTI
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.

42,

43,

44,

45,

46,

47.

48,

49,

50.

51.

Theorem because

{A) f(0)isnot defined

(B) fix)isnot continuous on [—8, 8]
(C) f'(—1) doesnot exist

(D) f(x) is not defined forx<0

(E} f'(0) does not exist

The function f(x) = x2/3 on [—8, 8} does not s:alas'fy* the conditions of the Mean Value

If fx) = 2x® — 6x, at what point on the interval 0 < x <+/3, if any, is the tangent to the

curve parallel to the secant line on that interval?

w1 ®-1 ©& oo ® nowhere
If b is the inverse function of fand if f(x) = 315’ then h'(3) =
w-s ®-3 © L o3 ®3
Lig%equals

Wwo ®1 O O £ (B«

501 501
. _ dy _
Ifsin(xy) = %, thena =
@ secty B 222 (@ sect) ¥
1+ S;C(xy) (B) seclxy) — 1
g S 5

w1 ®m2 © % Do (B

. s'%n 3x is

=0 sin 4x

@l @ % © -3; (D) 0 (E) nonexistent

hml — COSX
x50 b

@-- ®0o W1 ™2 B

is

E] X

wi mo ©1 Om @
ggxzsin%

(a) is1 (B) is0 Q) ise
(D) oscillates between —landl (B) is none of these

The graph in the xy-plane represented by x =3 + 2sintandy=2cost— 1,

for—m<t=mis
{A) asemicircle (B) acircle {C) an ellipse
(D) half of an ellipse ~ (E) @ hyperbola
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52. Hmsecx" COS X
x=0 x

A) =0 (B) =%— C) =1 D =2 (B} does not exist

In each of Questions 53-56 a pair of equations that represent a curve parametrically is

d
given. Choose the alternative that is the derivative Y

dx
53, x=t—sint and y=1—cost
sint 1—cosi \ .sin't
@ l1—cost @) sini & © cost—1
D) 1—x ® 1—cost

y t—sint

54, x=cos?8 and y=sin8

(A) tan®6  (B) —cot®  (C) cotd (D) —tan8® (B} —tan? 9

55. x=1—¢*f and y=t+te’

(A)Tf—:-:; B) et-1 (O ef+l M et—-e* (B)e-1
56 x=7L- and y=1-lnl-8 (<D
Y
@ ®ie-l ©3 o =X @ 1+ms

Part B. Directions: Some of the following questions require the use of a graphing
calculator. '

In Questions 57-64, differentiable functions fand g have the values shown in the table.

x | fifle|g

0 2 1 5 -4
1.03)2|3]|-3
215 3 1| -2
3104|012

57. IfA=f+2g thenA'(3) =
(A) -2 B) 2 cy 7 (D) 8 (B 10

58. IfB=f-g thenB'(2)=
(A) —20 B -7 ) —-6 D) -1 (B 13

59, IfD= %, then D'(1) =

oy L 1 1 1 1
@®-; ®-3 © -3 D ® 3

60. IfH() = {f(x), then H'(3} =

1 1 2
@ (B) P @z ® o (B) 410 .

.
St
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61,

62.

63.

64.

65.

66.

67.

K K(x) = || (x}, then K'(0) =
13 gl 9B pl p
W55 ®-p O O ®

1t M(x) = fg(x)), then M'(1) =
@-12 B -6 (©4 D6 (B I2
If P(x) = f(x%), then P'{1) =

W2 B6 (©8 DIz (BS54
I£S(9 = £~1(x); then §(3) =

_ N Py 1
(A) -2 (B) 75 (@] 3 (D) 3 (B) 2
The graph of g’ is shown here. Which
of the following statements is (are) true

of g?

I. giscontinuousatx = a.
1. gis differentiable atx = a.

Ili. gisincreasing in an interval '
containing x = a.
{A) Tonly (B) III only (C) Tand III only
(D) NandIllonly  (B) L1, and III
A function f has the derivative shown. Y
Which of the following statements 0
must be false?
(A} fiscontinuousatx = a. < o
(B) fl@ =0.
(C) fhasavertical asymptote atx = a. } P x
(D) fhasajump discontinuity atx = a. {/
(E) fhas aremovable discontinuity
atx = a.
The function fwhose graph is shown ¥y
A
hasf' = 0atx =
{A) 2only
{B) 2and5
(C) 4and 7
D) 2,4,and 7
{E) 2,4,5and 7 X
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' E Part A. Directions: Answer these questions without using your calculator.

1. The slope of the curve y — x)? = 4 at the point where y = 2 is

@) -2 (B}% ©) ——}3- i ®:

2. The slope of the curve y? — xy - 3x = 1 at the point (0, —1} is
@& -1 B -2 (@ +1 D) 2 &) —3

3. The equation of the tangent to the curve y = x sin x at the point [3»21 , f'zl] is
A y=x-m (B y=% C)y=m—x

(DJy=x+12‘— E) y=x

4. The tangent to the curve of y = xe~* is horizontal when x is equal to
@wo ®1 ©-1 ML ®e :
5. The minimum value of thé slope of the curve y = x° + x% — 2x1s
a0 B2 (C) 6 (Dy -2 (E} —6

6. The equation of the tangent to the hyperbola x> — y* = 12 at the point (4, 2} on the
curve is '

(A) x—2y+6=0 (B y=2x (C)y=2x~6
O y=% . ® x+2y=6

7. The tangent to the curve y? — xy + 9 = 0 is vertical when
Ay y=0 @ y=%¥3 ([ y=%

(D) y= =3 (E) none of these

8. The best approximation, in cubic inches, to the increase in volume of a sphere when
the radius is increased from 3 t0 3.1 in. is '

@A) 0-%4"‘ B) 0.047 (C) 12w (D) 36w () 367

9. Whenx = 3, the equation 2x% — 13 = 10 has the solution y = 2. When x = 3.04, y =

(A) 1.6 (B) 1.96 (C) 2.04 (D) 2.14 (B) 2.4
10, Ifthe side e of a square is increased by 1%, then the area is increased approximately

(A) 0.02¢  (B) 0.02¢° (C) 0.01&2 (D} 1% (E) 0.01e

11. The edge of a cube has length 10 in., with a possible error of 1%. The possible erroz, in
cubic inches, in the volume of the cube is

(a1 (B} 3 (Cy1i0 (D) 30 (E) 100
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The acceleration is positive

{A) whent>2 (B) forallgt+2 (C) whent<?2
(D) forl<t<3 (B) forl<it<2

The speed of the particle is decreasing for

(A) t<<2 B) r<3 (C) allt
D) t<1lort>2 (B) t=2

In Questions 22-24, a particle moves along a horizontal line and its position at time ¢ is
s=t4— 613+ 1212+ 3,

22. The particle is at rest when ¢ is equal to
(A) lor2 = (B) O (C —2— (D) 0,1,0r2 (B) 0,2,0r3
23. The velocity, v, is increasing when

A t>1 (B) l<tr<2 C) t<2
D)yt<lort>2 E) t=>0

24. The speed of the particle is increasing for

Ay o<t<Ilorit>2 B) 1<t<2 (C) <2
D) t<Oort>2 B t<0

25. The displacement from the origin of a pa.fticle moving on a line is given by s = t* — 4¢3,
The maximum displacement during the time interval -2 = t = 41is

A27 ®3 (0 12B+3
(D) 48 (E) 16

26. If a particle moves along a line according to the law s = ¢° + 5¢4, then the number of
times it reverses direction is ‘

wo ®1 @@z D3 ®4

In Questions 27-30, R = (3 cos %t, 2 sin %t is the (position) vector (x, y) from the originto a

moving point P(x, y) attime &
27. A single equation in x and y for the path of the point is

@) 2+y2=13  (B) 92+472=36 (O 22+3y?=13
(D) 4x2+9y%=1  (B) 4x*+9y*=36

28. When ¢ = 3, the speed of the particle is

I3
3

29. The magnitude of the acceleration when ¢ = 3 is

w% ®2 ©3 O=n 6

2
®) 2 @? ©3 ™I @

30. At the pointwhere £ = »%-, the slope of the curve along which the particle moves is

% ®-B o o m% E) 2

A - 5 G
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Use the graph shown, sketched on [0, 7], for Questféh’s 54-56.

54. From the graph it follows that

(A) fis discontinuousatx =4
(B} fis decreasing for4 <x <7
(C) fisconstantfor0 <x <4
(D) f(B) <f()

(E} f(2) <f(3)

55. Which statement best describes fat x = 5?

{A) fhasaroot. (B) fhas a maximum. (C) fhas a minimum.
(D) The graph of f has a point of inflection. (E) fis discontinuous.

LT,

f 56. For which interval is the graph of f concave downward?
(A) (0,4) (B) 4.5) < 5,7 (DY 4,7) {E) none of these

Use the graph shown for Questions 57-63. It shows the velocity of an object moving along a
straight line during the time interval 0 < =< 5.

v (ft/sec)
[
10 +

5_

Pt (seC)

-5

-10+

57. The object attains its maximum speed when ¢ =

Mo ®1!1 ©z M3 ®S

58. The speed of the object is increasing during the time interval

@ ©1) B L2 (© 02 (D23 (B G5
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87. Given f' as graphed, which could be the graph of /2

(A)f
U
(D)
S

200

Use the following graph for Questions 88—90.

Y
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